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[0042] 

[EMBODIMENT] 

Embodiment 1 (Corresponding to Claim l) A first embodiment of the present 
invention is explained below with reference to drawings. Fig. 1 is a block 
diagram illustrating one embodiment of the present invention, and parts 
which are the same as those in Fig. 12 are designated by the same reference 
numerals. A reference numeral 10 in Fig. 1 designates a system bus control 
section, and the system bus control section controls a mechanism which 
receives a data transmission request from another bus control modules la 
through In via a system bus 3 and data transmission to the system bus 3 
requested firom a local bus control section 11. A reference numeral 11 
designates the local bus control section, and it controls a mechanism which 
receives a data transmission request fi-om terminal modules 2a through 2n of 
I/O or the like via a local bus 4 and data transmission to the local bus 4 
requested from the system bus control section 10. 
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[0043] 

The system bus control section 10 and the local bus control section 11 
are connected by an internal bus 15. A reference numeral 12 designates a 
local bus arbitrating section, and the local bus arbitrating section inputs or 
arbitrates external local bus request signals 20a to 20n output from the 
terminal modules 2a to 2n such as I/O or the like connected to the local bus 4 
and an internal local bus request signal 16 output from the system bus 
control section 10, and outputs external local bus permission signals 21a to 
2 In or an internal local bus permission signal 17 to the bus control modules 
as the source of the data transmission request. 
[0044] 

The local bus arbitrating section 12 adopts an arbitrating method 
where only when all request sources do not use the local bus 4, a use request 
of the local bus 4 is newly permitted. 
[0045] 

A reference numeral 13 designates a counter that counts up time at 
which a prohibition flag 19 is made to be significant, the counter is actuated 
by a busy signal 7 output to the system bus 3, and when the counter reaches 
a certain count value, it outputs a count-up signal 18. A reference numeral 
14 designates a prohibition flag creating section, and it inputs the busy 
signal 7 and the count-up signal 18 so as to create the prohibition flag 19. 
The prohibition flag 19 is made to be significant by the busy signal 7 and is 
made to be non- significant by the count-up signal 18. 
[0046] 

An operation is explained below with reference to timing charts in 
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Figs. 1 and 2. In Fig. 1, for example, the terminal module 2a such as I/O or 
the like which is connected to the local bus 4 of the bus control module la 
receives an external local bus permission signal 21a from the local bus 
arbitrating section 12, and uses the local bus 4 for a certain time. Even in 
the case where the terminal module 2b such as another I/O or the like 
outputs an external local bus request signal 20b similarly while the local bus 
4 is being used, an external local bus permission signal 21b is not issued for 
the terminal module 2b such as I/O or the like, and thus the terminal module 
2b such as I/O or the like waits for use of the local bus 4. 
[0047] 

With a data transmission request to the local bus 4 of the bus control 
module la transmitted from a bus control module lb, for example, in the bus 
control modules lb to In similarly, the system bus control section 10 is 
operated so as to output the internal local bus request signal 16 as shown by 
"a" in Fig. 2, but the internal local bus permission signal 17 is not issued. 
The system bus control section 10, which detects that the internal local bus 
permission signal 17 is not issued, outputs the busy signal 7 at "b" in Fig. 2, 
and requests the bus control module lb as the transmission request source to 
retransmit the data to the local bus 4. 
[0048] 

At this time, the prohibition flag creating section 14 makes the 
prohibition flag 19 significant at "c" in Fig. 2 for the local bus arbitrating 
section 12 according to the busy signal 7 issued from the system bus control 
section 10 composing the bus control module la, and simultaneously 
actuates the counter 13. 
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[0049] 

The local bus arbitrating section 12, which receives the output that 
the prohibition flag 19 is significant, does not issue the external local 
permission signals 21a to 2 In in response to the external local bus request 
signals 20a to 20n which are the requests from the terminal modules such as 
another I/O or the like while the prohibition flag 19 is significant regardless 
presence/absence of the internal local bus request signal 16 output according 
to the request from another bus control module. The external local bus 
permission signal 21a which is currently being issued is, however, retained 
until the data transmission which currently proceeds is ended and the 
external local bus request signal 20a becomes non-significant. 
[0050] 

In the case where the terminal module 2a uses the local bus 4 and the 
external local bus request signal 20a is temporarily made to be 
non-significant, the external local bus permission signal is made to be 
non-significant. As a result, the external local bus permission signal 21b in 
response to the external local bus request signal 20b issued by the terminal 
module 2b requested before should be issued, but since the prohibition flag 
19 is significant at "c", a new permission signal is not issued. Similarly the 
external local bus permission signal 21a in response to the external local bus 
request signal 20a issued again by the terminal module 2a is not also issued. 
[0051] 

In the case where the retransmission request is issued from another 
bus control modules lb to In in response to the busy signal 7 while the 
prohibition flag 19 is significant, since any external local bus permission 
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signals 20a to 20n are not issued, the internal local bus permission signal 17 
in response to "d" of the internal local bus request signal 16 is enabled to be 
issued, and thus the local bus 4 is usable in the data transmission from the 
system bus 3 side. 
[0052] 

When counting for a certain period, the counter 13 issues the 
count-up signal 18 to the prohibition flag creating section 14, thereby 
making the prohibition flag 19 non-significant at "e". When the internal 
local bus permission signal 17 to the system bus control section 10 is 
non-significant, any of the external local bus permission signals 21a to 2 In in 
response to the significant external local bus request signals 20a to 20n is 
enabled to be issued as "f 
[0053] 

According to the above embodiment, an effect that the data 
retransmission from the system bus 3 side is prioritized can be obtained. 



5 



DATA TRANSFERRING METHOD THROUGH BUS 



Patent number: 
Publication date: 
Inventor: 

Applicant: 

Classification: 
- international: 



JP7334455 
1995-12-22 

KAWAHARA NAOHISA; SADAYUKI KENTARO; TSUNODA 
HIROAKI 

MITSUBISHI ELECTRIC CORP 



G06F1 3/362 
- european: 

Application number: JP1 9940131 564 19940614 
Priority number(s): JP1 9940131 564 19940614 



Report a data error here 



Abstract of JP7334455 

PURPOSEiTo shorten the queuing time by 
inhibiting the new acquisition of a local bus to 
terminal modules for I/O or the like on the local bus 
for a fixed set period from the returning time of a 
busy signal. CONSTITUTION:When either one of 
bus control modules la to 1n of data transfer- 
requester requests data transfer to another bus 
control module 1a to 1n of a data transfer request 
destination and can not acquire terminal modules 
2a to 2n for I/O or the like on a local bus 4, a busy 
signal 7 for requesting the reexecution of acquisition 
is returned to the bus control module 1 of the data 
transfer requester. In this case, an inhibition flag 19 
for inhibiting the new acquisition of the local bus 4 to 
the local side terminal modules 2a to 2n is issued by 
an inhibition flag generating part 14 for a fixed 
period set up by a counter from the returning time of 
the busy signal 7, and during the significant period 
of the flag 19, a the access from the bus control 
module 1 of the data transfer requester to the local 
bus 4 is made temporarily preferential. 
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a-l n;5-?>0'r-<5^ei^S*^gm-r^«l«SU^n^ 
:^/u/^;3^$iJ^li}g|5l 1 7&^bS*$ti.^i^:^7^A>'<:^3-^o 

n— ;^7/W<;^4S::fM.T I /O^Offip^^ v^ix— /U2 a 
-2 n^;5-bO'r^-^teSI®*S:Sm-r5««XIJ^v';^ 

[0043] ±iSv'^-ri^^<;^$iJ»gB 1 0 t^—ttJ\-y< 
50 :^mmU 1 1 1 5 JwT«j^$n5o 1 2 (±o 



# I Xom<Di^M^i^=^—^^2 a — 2 n J: 19 l±J;^3 ^th^ 
^IfBn— :j?7/U/<>^S*{t-g'2 0 a 2 0 n&V^i^^^TM. 

{t^2 1 3-2 1 nt>U<li. rtS|5n-:*/w^;^fFpIft 

[0 0 4 4] ±IEn— 2-efi. :^ 
/W/^;^ 4 ^ikT<0^*7C/55teffi LTV ^t^V >:^^lC<7);^^jgf 

I004 5J 1 3t:i. »ih:7^:/i 9S:*S^-r^^Pa1 
■rSo ««Jh7^>/l 9{±. tfv^-m^ 7 relets 

i/iiii;ii&oTifteg-r^o lal^c:;^ov^-c. m^\i. 

v'^-zu 1 a ;05i$on — ?5;/w^;^ 4 tiig^j^^nxv^ 

^ I /O^cT^^ffi^^v^zr— yU2 a ;65i$^gB u — :;^;/W^;^fF 
■prm-^2 1 a ^a-;^7/w<?;^|^^^l 2 J: 
p-;^>/w<;^4Sr-^»FB^ffiffli-^o _bi2n-;?7yw<>^ 

mm\^i^n^-:^^^^<:^^ms^2 o b ^mtii^fcm^ 

Xh. I/0^(7)^ffi7(^^^:^^-yu2 b^r*t-r5^SPc2- 
;^;/w^;=^fF^{f^2 1 bli^ff^n-r. I/O^tDiS* 

[004 71 IDI^tClflfecO/^P^Sfl^^v^rL— 1 b 1 n 
/<;;^$iJffl»^i^rL— a ;&5j$on— :jt7yu/<><.4^(?57^— 

gBn-;&/w^;^flppim-^l 7 755^^T$i^<^v^;l^rS:«|*q 
Lfciy^xA/<:x^Jt^g|5 1 0}:i. ft -i- 7^02(75 

blcTtli;^)b. ^m^M7lXi>^y<:^mm'^i^^-^^l 
b^, ;;?;/W<JX4--<7)'r— :*'l?Giilte*aSrS3jti- 

[0 0 4 81 r<7)^. /H a 

;^f«|tSi5i 2\zM\^^±y^^i 9^m2<Dc\ZX^M 
[0 0 4 91 ±ia®ih:7^>/i 9;6S*S<7:)ttS:;^^SJt/c 
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^l^gpn— :;57yW^;^S*{t-g-2 0 a --2 0 nKM^^i^U 
n— ;^/H^pI{t-^2 1 a -2 1 n^i^^T^^^?SV\ fi. 
mft^tT*T-fc^^1^?fBn-;^7/W<;^WSIfi^2 1 a 

m-g-2 0 a i!>mM\^^^^^X^^iX^o 
[0 0 5 01 /U2 a fin— :;?7/W<;^ 

2 0a Sr«;tt- b:rc^. :^gCn-:;&yUy<;^ffpJfS-i-S: 

v?^— 71-2 b;65^^T-t-5^§l5^— :^yW<;j;M*fS-^2 0 
h\zM-r^i^U^—:^Ji^^<y^m''^iM^2 1 b;5^^^T$^^ 
5-<#y£j5^ ±fE^ih>^7^1 9;!>5ctc»V>T*Si:?S 

ffi5K^v?^-yU'2 a t^Wm^mr^^n^—:^^^^<:^m 
Mm^2 0 a lw^i-^^gBn-:;t;/U/^;^Wpim-^2 1 a 

20 [00 5 11 Ji^^-lh*7 -7^19 ;5^5:tS<7:>Pp1lC. If 

{t-§*7i;^T/J:;^bfc. f&(D/<y^$fj^-^'v^:x-ypi b — i 

;&/W^>^flFRrm-^2 O a— 2 0 n t>^ff $nTV>/^V>fci 

[0 0 5 21 f^. :^^>'^l3\t. -'^mm:^^:^h-r 

30 1.x WfJ ^ i: t) mityv 1 9 e CO*.^.T-«l 

/U/^^g5j^m^2 0 a ~2 0 n\:i1^'t^Mrit^(D^U^ 
— :j^7/w<>^ff BlfS-^ 21a'-'21n;55f<DJ:9 l-^tr'pl 

[0 0 5 31 }i^%mm\^^^ . iyy^'rJ>^^<:^3mf)^h 

[0 0 5 41 mMm2 (i«*3S2l;i*riS;) . KT. 

?tm(omMm2^m\^^-5\^x^m't^. ia3ti*^0j 

v';^7"A/<;^3S:S*bTM;tli. CPU5^l-i 
oT^JS^tb^o 2 3\'Xmi^X±^^n'&\^i>:^^ 2 2 
(0}h^t:^^:^9 1 3 7&^bm:tf$tte:*^?>^hfit2 4Sr 

[00 5 51 ^sfc^wtiJ^^^;lov^TI^L?^i-^o >^<:^mm'^i> 

30 rr— a lCix;^7^iN/'?;:^3ffl!l75^?>teiil®*/55fet), n 
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b-i n(c^j*u-c. \fi^-m^7^m:^\.. wm^mm^ 

[0 0 5 61 ^SSo — :J&/W<j^S*fg-g-2 0 a — 2 0 n 

V^^;i^l?>^i5' 1 3;ii5Ui;^;-r5:^'?>'^{|t2 4 <!:CPU5 
\zX^X^m$intiW^^^^>^ Hit 2 5 irSrlttSSgirr 

^i/^^lfBi 4--Ui;^jb. ^ih^'^^l 9?fM^ti- 

[0 0 5 7] rntrctoT^ ^^:^TM.y<::^3f)^h(DWU 

[0 0 5 8] ^Jfe^j3 (iS*^g3i;i>?|-iJ:;) . UT. ^(d 

;fj$n^v':^7^A/<;^r>:^ir;<^Tffi-^3 i tmMm2 

[0 0 5 9] ^^vlwlif^lrov^T. ig5(^:^^ ^ 
;^3{ffl;6-bteailif*;65fe»9. a trTrtgiJn-;;^;^^^^^?:^ 

20a-20nJ:t) t fcS-^fflM®3fe«Jic«5ia«S: 

:g^*qLy^i/'>^'7'A/<;x.$(j^|fPl oil. v^:;^y'J^^<:^T^ 
^^^TiB^-S 1 1 SRUORm'f-B O^m 

ti-t^o ^fS-^3 llrJ:J9:^^7^>5' 1 3c^:*^^>^hffi2 

2Srffi;^-r^o ^nS:SttfcSJJ::7 7^^^§Pl 4l;i. 
1 9Srf tCT»S<hi-^o 

[0060] rtei5D-;t7>'W>^<;^S*fg-§-l 6Sr® 

5tStitrS9fflP«14^l^te<^>'<:^M»^v^^-~/H b-l n 

zf)^hmti^ri^tf^>v\j'pm^iB\:ix^ ^±^7 
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[0 0 6 1] ;iixlcJ:oT. ^^fj:^^:^'TM.y<:^3<D^ 

^v>^— /W2 3^-2 n\zM\^Xx2^:fyjUy<:^Ai:fmkX 

[0 0 6 2] *J£M4 (it*3j4iC*f0) . SIT. :z(D 
5g|q<0^^feM4S:Bl^r^<5V^TIft|g-^So 06 

ffl§BT-fcSo 4 3J±^<^SiJ?S^v>zi.-/H a-1 ntCjPt 

1 a - 1 n <Olt$g$:*&^^-r^tei^x;ift#*&J^fta5. 4 4 H 
y OKffi'g-4 2(Dm:t^3feS:^fei-^'feU^^T-fc 

4 5lin— :*>'W<;^|HffgBl 2 J: t)ffi;f3$tLSV^"r 

>5r44^y h^>rOKff-^4 2§rm:^-r^ y h^^OK 

mt)Uxh^o Aln±\^^^4 4/)>hai:^^i^^tlV V 

20 [00 6 3] mz9bmz^^'^xm6Rifm7(o^^ ^ 

^i^^— /^2 a /55ia IwMV >T o — 4 

tr, e^;^'7'-is>'^;'^ 3{ffl:?5>^«bo— :;5;/u^^;3;4ir>^UT<7>'^ 

Ibli. t*i>*Mt-^7S:l::'v^-:^ffiSl5 4 0(rT^mb. 
lfv^-:^ai{t^4 7Srn-:;^/w<>^$iJ^gi5i 1 -.m;^^ 

[0 0 6 4] ±IEI/0^<D«S*^v>^— y^2 a'-'2n 

;^lBf?gl5i 2fiy h9^oKm:^U4 stc^bT^aso 

ff^ft-^2 lSr§«b)ty h7-rOKI±J;^gS4 5^i■fel- 
^>5'4 4t;^>(tLTy hT-rOKff-^4 2^{±i;^b. ±IE 

tei^7LitiK*&*fta54 3 J; «9 ta*sn:rctea^5£if fs«^4 

6lC±!?, y h7>f OK{t#4 2(^l±S;^?5fe^^«bfc 

--/n b--y h^-roK{t-§-4 2^ui:t/-r^o v h^^ 
ibrt<7). y h7^oK«ifcBSB4 i-e«iaisn. y 

[0 0 6 5] >'<;^$!|^^v>^— b<7)o— ::;&/W<;^$lJ 
^SClKi. y h^-rOK«|ffigB4 l;^^by b^-f OK 

1 a<?5n— ;^;/Uy<;^4lC^J^$nfcI /0^<D^S*^i^ 
50 >ru2 b-^r^J'ir:^ pltg^/jiSo 



-8- 



(9) 

15 

[0 0 6 61 i:X±.(0^o\z^ y'-^Um^^i:no^<:^ 

[0 0 6 7] mmms (if*«5jcm) . ut. 
[0 0 6 8] ^^c^wt^Im-ol^TEl8Rt5lg9Jr?&oT!ft 

a Srn— 2--m:;^U> Km-i'2 0 a 
^mUfcn— ;;^yW<;^^^?gBl 2 a <7) J: 9 l-iffi*^ 
^-/U2 a J;i*rb^1^gf n-;tr/W<;;^W^ft-§-2 1 a Srtti 

[0 0 6 9] :^yW/'^>?.|H^^gl5 1 2flb<0<t 

5 l;i^i^:=.'-/l-faSiJ • «J^¥lJS{t-^5 0 a S:. ^l&O^T 
0/^;^$flt8¥^ v^zi — /u, r r -ett 1 b 1 n -^mti-f- 
5o ^t^-^v^^-/i-iaSiJ-i!j^¥iJ^{t-§-5 0ll. 

flfco>'<;^SJiH^v>'r]L— a'-^<^:^T^'fe::^S^5!^T■f■'5^ 

[00 7 0] r r T'^ v^:x-yu^ij . fbfN^IJ^m^S 0 30 

5 0 a c ^C»V^TM;t^;l>SoT;&^^. teisi^tx-fo^/-^ 
;^$ijffl3^v?^-/n a \:imm^nfz. i /o^ct:)^^^^^^^ 
>'U'2 b--T^'t;5^;55§B*&$n'5o 
[O 0 7 1 ] J: 3-^<7)^5>?iT 

[00 7 21 S:^0ij6 m^^e\mf$?) . ^J^c^ijes: 
omsr^i-^n 5/i5^igx% El 1 tm-u^\^m-n^' 

S^I^LTV^5, |i!l;iS?v>T. 6 l 
-/Hb. 1 C--1 n;5^^b^^r>^•fe;^^3it^S^S:^&^a^i- 
5r;^^-fe>^^tSUv^>^^, 6 2Jin-:^yW^>^4JCg!^ 
I /0^cr)iS*^i^:x— /P2 a, 2b-2n75^?> 

r. 6 3lir:J^ir;^1t«*&^Uv>^^6 l<?:>1t«tc:tito 
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[00 7 3] »ctrttm-ov>TSi?^i-^o myUii^"^:^^] 

aCOn — ;^/W<;^4;6>ftffl^'l3:, fte<D^< 
^*JfflJ^v^^— b;0^b''<;^Sil#^v^:x— yui a IcHil 
^^§^^/c I /O^OS*^v?zi.-/U2 bO^#oTV^Sy^ 

*ffi0iJi:l^«^^t:'i:^-«#7Sr^^Ti-^;6^ x-^U- 

[00 74l;9c{c, n-:;i7/w<::^4;0S^iJ:$ixfc*Srm 

gS63li. ±fET^'fe;^ffl^Uv^>^^^,6 

— b;0^e>c^Stei^M*<D*MtcK*pbT. 7'y:7:n 
$/^ailfflifi^6 5Srn-:^/w^^$ij?5gSi l^m:b\^. 
^{t-g-6 5 Sr^Jtfc n-:^7/w^y?.$iJ|BJ^ 1 1 
v^^— yU2 bco-7^— ^Sr y — Kb. ^(7)7^— >5^§r:7'y 
3.-/^'r-^/'^^/:7r 6 2--*&)N^b. /^:^^Jifl)^ v^^- 
yn b75=^?><?5f?S*;&sfeo^^tr, T^y :7ai-/^'7'— ^ 

[00 7 5] r<oJ:9i^^:/y :7;nv/^ij)f^(cJ:«9, 
*J«^^v?^-yH b;$5tf>?-fa^7SrS{BU tea^<^f? 

[0 0 7 6] ^JE«^!l7 (myk^T \ZMJt^) . mioT-^ 
tTofc;^^^ t:'i^-{I-^7^SJt{^Jtfc^<^$()»^v>^^- 

^v?:=u-/n hKn\^X'Si^mt^'T-^^^m'r^m\^m 
^-r^ mz^^, mio x^-r%mm t mm<o^^tm 

[0 0 7 7] Z.(OW}^^. Bl{rS<5V^Tlft0J-r^o lai 

1 \±:^^m<o^(omMm<Dm^'k^'t^^ ^^mx. m 

1 Oi:l^-gB^J(il^-^^^SrBSb-Cl^'5o la^c^^v^T. 
7 l(±>^y :7al5/^bfcx--^S^5l*7c^;I>t^bT3^f-r 
S'r-^^y^-V3^ha->FUgB, 7 2 
;{i5fc'>?MH-§-7$rig^nfci^.*'T% l^^^^^bO-r-^J^ 

[00 7 8] mz-mm^^^^xmrn-r^o ^<:^mm'^i^ 

rL— /Ui a;^»^ ^-^xSDP^v?^— yH b fc'v?— {H-^ 7 
Srilb. lEtr:/y >^3l2/^lbf^S^^T5^^-elmtfe0lJ6 
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[00 7 9] m?ifi^— ^t^TSril^Fix:^^'— iJ'tejII 

10{±. x-i5'S:{t=>>- Ka— 3SrW;^)L. r 
fe-r-^J' S« => h n -/USE 7 2 x 
— iJ'#*>ro;^JJ— T^/StwA-S. XJwlfi^-m^7Srjl 

Ufc/<;^$lllB!^v'^— a tin— ;<;yWt^4A5^JiS:$ 

fraj 1 2 ttT'y ■7z,iy'^mmmsim^6 a srm* u ;i 

If^^L'i^;^^ 6 1 ir^&i^§4xfcT^'-fe;^1^$S^S:*l3. ^ 

*<r)*MtrMfct>-r, :ry 73is/^$ij«im-§-6 5 ?SrD- 
:i7>'W<;^SiJ^a51 l--m;^3L. 5 §rS^tfc^- 

;>!7y^/<;^.$|Jffllgl5 1 1 \-t'f—'^Umm^9t<r> I /o^wiffi 
5|5^v?3.— /U2 a ~2 n^i^fjx— ^J'Sry — Kb. -5-<^7^ 
— iJ'Srry 73i'>'^7'— ^^^t/^r 6 2'^ilAb, ^— 

yxf—i' y — v^*(t-§- 7 4 stt''— y ^— V h 
a-/u|a5 7 1 --tfcs;ti-r5, 

[00 8 0] ^m^rl A^^m\^1t.f^^ 9 9 — 1^=1^^ 
hn-yug|5 7 y^— ^ y i?' — V-ff-^ 7 5 Srv':^7^-^ 

;^$ij#gi5i 0l*r^-fe;=^1t#t&iWui^;^^ 6 l J;«?tB;^3 
rL.— bOTKU;=<.1t$8Sr#R?,b. ^^i/f^v^^- 
-/was 7 2 »i. 'SLmf—^ ^^:iK>S'5^^a3ffi«:^f v\ ^ y — 

[008 1] 

[008 2] lt*«Uc^-r^l^ie:J;^xtf. x-<5'^i^ 
SrS#1-5»S:»ili-r^)^ili#SSr!aJtfcr tic J; 1? . 

[0 0 8 3] m^^2\z7Ti-r^m^iiti\t. f—^^m 

S*5£<0/<;^^Jffl)* 3L — b <o T -fe;^ Sr«5fe $ * 



(10) #M¥7-3 3 44 5 5 

/* 

[0084] if 3 itttf , x-^S'tei^ 

[0 0 8 5] lt*«4Jw^^!qtCj;n«f. T'-iJ'SijII 
10 :^mm'ei^z^~ju<OT V'u:^i:te.m.\^Xis<mmi:mtc 

*v?^-/Hc*j-L.T "y h^^OK" ft-^5r[ii;^-r?>«6 
loose] m-^^5iz^-r^mKi:ft^t. iyo^(D 

v^i 5 »cL^<D-c?. •>:^r-A/'<^{B!|A»P)n— */V'/<;^j:: 
[00 8 7] lt*iS6 tw^-r^iqtwitvfi, v^-m;0^o 

[0088] t'i?— ^t■g-;!»S31j^$^^;/c7'-^5'^7E 

<oy h7-YtcJ;5T^'-fe;^;5S^^-t-5Stlir. StifEW>?;«: 
40 j^cot'—^ St y — KUT. S'Jjt^ttfc:/y :7;t -^f^x- 
SBt*— ^/<S'7T<'5<itS:jl-rJ: 5twLfc<o-C. I/O*? 

[0089] 7 tw.T^-t-^i^f- intf . v^-r^^*»<^ 

50 {wggigltSixfcn-i7/w<:^±<o I /OtfroSg**-:;'^- 
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[009 0] ±^}fi^-m^f>^Mm^1n±'r—^mk7t 

[mil ro^pjco^ 

[EI3] 

[EI4] 

[g|5] 

[06] 
[127] 

[08] 
[HIS] 

[igi 0] 



20 



1 Sr^i-«^iaTfc^c 



10 



20 



[mill :L(o^m(r>m^m7 kmirm^mx^^, 
[012] se^o^i^co— *jfe0!i(D«^iaT*fc^o 

la --In /<:^^Ji9^v?3.— -/U, 2a'-'2n I/O 

5 CPU. 6 ;^^!;. 7 t:*v^— {f-^. 10 
i^>^v'x./<;^$iJ»gB, 1 1 u-'f3;\^^<:;^W^U. 1 

2 n— ;&/W<;^Si^Sc$iJ, 13 ti^^^^. 14 ^Jh 
:7^:^^^^g(5. 15 rtSB/^;^. 16 ^n^—l3;v>^< 

1 7 p^^Bu— i^yw/^;^!^^^!^, 1 8 
^^lyVUVm^^ 19 ^ih7^^. 20a--20n 
^SBn— z^/U/^x^H^fi-g-, 2 1 a-'2 1 n ^gpn 
-;^7/W^:^f^pT{t-^, 2 2 13:^l/v>;^^. 2 3 Jt^ 
Sg. 2 4 :*57>^hfit. 2 5 W&^^^^Vm. 3 0 
OR^^. 3 1 >X7^Ay<;^T^-fe>^^Tft-i-. 3 2 

m±yyif))^yhm^. 4 0 tfv?-«iaisi5. 4 

1 !J b^-rOK«lttiSl5. 4 2 y h^-YOKft^. 4 

3 tei^TcWfBI&SrtgC. 44 irl^t^^^. 45 yh^ 
-fOKffl;^g|5. 4 6 teiilTclfffifs^. 4 7 \fi^-l!k 
ffifl-^. 48 y h^-^OK^IffifS-S-, 50a— 50n 

^ -/Uf^SiJ • Wimmn. 6 1 T ^ -fe ;^ 1t#*&J^fl U 
v?>^>5^. 6 2 :/y ^^^ny^r"— ^/^>>7t. 6 3 

')yzr,<y^m»Mn. 6 4 y >^ 3. jEfift 
#.6 5 y)y=r.^y^m'^m^^. 7 1 7=^— ^y^- 
^-n:/ ho— yu-gp, 7 2 y^— iJ'Sft^'^^ 
7 3 -r— <5^S{f =3>^hD-/ufi-i-. 7 4 ■r-tJ'y^ 
7 5 f—^Vdf—l^m^. 7 6 TiJ^ 



[02] 



203 • ^|^-wrA«!!^ 
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ill 



[1^3] 



CPU 



6 



ld 



in 




5:CPU IB: a^>Hl«59 



5 



lb 
EC 



2a 



2b 



6 



1C 



TXT 



! 






Id 




in 



16^ 



17. 



m 



20ai 
20b' 

20c 



I M9 




i21a 
21b 



22 



.13 



2a 




18 

'11 



r^3 

7 



.25 



^2c 



,2n 



13 
14 
18 
19 



22 

23 
24 
25 



siar^D-fl^p/f^S^^FfS-S 

23 1 % fflit Jttsi-iir o 77*: A 

7: trsr-^s^s- 

31: yAf/^/TAJT^.^^ 



"Vinar 



T r 





U Valid 


> 




1 1 
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(13) 



^mW-T-S 3 4455 



5 



lb 



2a- 



2b- 



6 



1C 

IE 



Id 



in 
W 



16 V 



i 




22 



la 



20n 



^2C 



.2n 



19: Slit 75?" 



5 



6 



—11 



.40 



1c 



ld 



nrr ttt 



44' 




in 



^2c 



43: 



45:iih5'fOK!Kfl*p 
46:*SSU.flHKiS?- 



[137] 



2ia:^4fD-gA/f;(4i^9 



J L 



11- 



Valid > ■ 



4 



- < valid > ■ 
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(14) 



3 44 55 



TO 



.lb 



[@8] 

m 



10 



51D 



10 



in 
J. 



n2-i - nn 



i 



50d- 



^50n 



i2 



IS 

12 1C 



208H 
20b 
20C 



2a- 



45 




21C 



2b ^ 



10 



1a 



'"Si 



^2c 



503 -'50n:tya-;i.|ft)ya-*i#«&fS^ 
5ia ^ sirv.tj'W^j-^^j^fe^p 



[IS9] 



2oa'. ^I-^a^^^ rA«5»9- 
2ib:^ 6pD-^/rxa^P^9 




Valid > 



- < Va<id 
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(15) #IIB¥7-3 3 44 5 5 



imi 0] 



[1^1 1 ] 



CPU 

5 




6 


1 


1 


1t) 




1C 




5t 



Id 

□EE 



20 — 



~2c 



64: 7'l/7*'*-^'WWS«WI^ 
66: 7"J7xv^^1^1S^ 



tn 




CPU 






5 




6 







1 




in 
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This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
l^ADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

J^INES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



